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Theoretically the sooner a tumor of the brain is recog-
nized and the patient treated, the more favorable as a rule
should be the effect of therapy. Unfortunately, such is not
always the case. In this study it was found that poor
therapeutic results were obtained in many of the individ-
uals in whom the tumor was recognized shortly after the
onset of the disease, whereas operative successes were
prevalent in patients with clinical history of long duration.
This is a paradox, but it can be resolved to some extent if
each case of tumor of the brain be considered individually.
It must be remembered that the life cycle of a cerebral
neoplasm which is encapsulated is longer than one which
is infiltrating, so that when a tumor is discovered three
months after the first symptom appears, the diagnosis is
considered to have been made early in the case of a menin-
gioma but late in the case of a spongioblastoma multi-
forme. Again the term "early diagnosis" is a relative one
and depends on the element of time; the time referred to is
the interval between the onset and the recognition of the
disease. This clinical interval is determined by such vari-
able factors as rate of growth, histological nature, location
and size of the tumor, as well as by the age and general
condition of the patient.

* Presented at The New York Academy of Medicine Friday afternoon
lecture series, January 4, 1935.

From the Neurologic Service of the Mount Sinai Hospital, New York,
in collaboration with Dr. M. B. Bender.
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How early can a tumor of the brain be discovered? It
can be recognized as soon as there are symptoms, and
when the severity and disabling nature of the complaints
bring the patient to the physician. The symptoms usually
emphasized as the most important manifestations of
tumor of the brain are headache, nausea, vomiting, and
choked disc. With the possible exception of headache,
these denote intracranial hypertension and usually appear
late in the course of the disease. When such manifesta-
tions exist they are significant, but in order to enable one
to make an early diagnosis in these cases, it is essential to
be well acquainted with the early symptoms of tumor of
the brain. It is well known that evaluation of complaints
at the onset of an illness is extremely difficult, so that with
a paucity of physical signs from which to judge, and in
the absence of papilledema, the physician may not be
inclined to make a diagnosis of intracranial tumor, even
though he may suspect it. What usually happens is that
unless the symptoms are discomforting, the reluctant
patient and the puzzled doctor refrain from further in-
vestigation until additional manifestations appear. This
is especially true in cases of neoplasms involving the so-
called "silent areas."

In this communication, attention will be directed par-
ticularly to the early part of the clinical course, especially
to the initial symptoms and physical signs noted on the
first admission to the hospital. For this purpose and for
the sake of convenience in calculating percentages, the
case histories of the last one hundred histologically veri-
fied neoplasms were reviewed.* The study was facilitated
by arranging the records according to the duration of
complaints from onset until the time of the first admission
to the hospital; the shortest period was ten days (Case
No. 1) and the longest period nineteen years (Case No.
100). These were then divided into groups, with an ap-
proximately equal number of cases in each. (See tables.)

* A majority of the facts cited in this review were based on a series of
500 patients examined at the Mount Sinai Hospital for intracranial tumor,
which was verified by operation or necropsy or both.
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When classified in this manner, it was found that most
cases of tumor of the brain revealed a history of relatively
brief duration. At the same time it was noted that a
majority of these neoplasms were of the rapidly develop-
ing and infiltrating variety; when the neoplasm was
encapsulated, the clinical course was prolonged.

GROUP I
(Duration of symptoms from onset until first
admission to the hospital.:-one month and less)

Cases belonging to this group have been described as
"acute brain tumors." The onset was abrupt, symptoms
severe, and the course, at times simulating an acute sys-
temic disease, rapid. A few patients were referred to the
hospital as emergency cases because their cerebral mani-
festations were extraordinarily violent. In several in-
stances the course was so rapid and fulminating that there
was not sufficient time for confirmatory investigations.
Five of them ceased before any operative interference
could be undertaken.

Thirteen of the seventeen tumors in this group were of
the infiltrating spongioblastoma multiforme variety, and
supratentorial in position. Because these neoplasms ex-
panded rapidly, the organism did not have sufficient time
to accommodate for the rather sudden changes in intra-
cranial equilibrium. Consequently, new manifestations
evolved within a few days, or even hours after the onset of
symptoms. It was not surprising also to find that in some
patients papilledema developed over night. When several
symptoms appeared in rapid succession, it was almost
impossible to distinguish as to which one of them came
first, so that they all seemed primary. This relative multi-
plicity of initial complaints was found to be most prev-
alent in patients with histories of brief duration. In these
instances the tumor was recognized "early" because there
were enough symptoms and signs upon which to base a
diagnosis, and the histories, therefore, were short.

In this group, the most prominent initial symptom was
headache, which was often distressing and paroxysmal in
character. Mental changes and disturbances in speech due
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to aphasia were next in order of frequency. Physical
signs, present in all but one instance, were meager, and
except for aphasia were of little localizing value. Papil-
ledema occurred in twenty-four per cent of the cases. This
low incidence may be explained by the fact that the tumor
with a short clinical history, although causing profound
subjective complaints, did not expand sufficiently to pro-
duce choking of the optic nerves.

The following cases are examples of the so-called acute
brain tumors. Despite the fact that they were diagnosed at
the earliest possible period, the therapeutic results were
poor (Table III). The unfavorable results were due to the
fact that the tumors were histologically malignant. Sur-
gical therapy in some of these patients prolonged life for
several months, but these afflicted individuals were as a rule
helpless, so that in reality the gains derived from therapy
were nil.

SERIES CASE NO. 5-A.P.--A twenty-nine-year-old male
was referred to the hospital with a diagnosis of suspected
brain tumor. He was in good health until two weeks ago,
when there developed dizziness. Three days before admis-
sion he complained of severe frontal headache which
became progressively worse. The following day, he vomited
several times, and on the day before admission he became
irrational, talkative, and unmanageable.
Examination revealed a well-nourished man who ap-

peared acutely ill and toxic. Temperature 1000 F. Pulse
66. He was extremely garrulous, boisterous, and emo-
tionally unstable. He was violently restless, requiring
mechanical restraints to keep him in bed. He was totally
confused and disoriented in all spheres. His memory for
remote and recent events was severely impaired. There
was a slight rigidity of the neck, and slight tremors of out-
stretched hands. Lumbar puncture showed an initial pres-
sure of 180 to 200 mm. of water, and six cells per cmi. mm.
The patient became progressively drowsy. Intravenous

injection of hypertonic glucose solution and a repeated
thecal puncture yielded no improvement. The spinal fluid
obtained on the second examination, four hours after the
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first tap, was under an initial pressure of 220 mm. of water
and contained 140 polymorphonuclear leucocytes per
cu. mm. Declining rapidly and in the midst of a prepara-
tion for an emergency subtemporal decompression, the
patient suddenly became cyanotic and died, twenty-four
hours after admission to the hospital.
Autopsy revealed a colloid cystic tumor 7.5 mm. in

diameter, involving the septum pellucidum.
COMMENT: Although the tumor was small and histolo-

gically benign, the clinical history was acute and rapid. The
symptoms were due to the location of the neoplasm, the
latter being "silent" until it blocked the flow of cerebro-
spinal fluid, causing an acute internal hydrocephalus. The
clinical course, especially during the last twenty-four
hours, was so fulminating that there was not sufficient time
to confirm the suspicion of an unlocalized expanding intra-
cranial lesion. Brain tumor was surmised because of the
organic mental picture associated with severe headache
and dizziness. There is no doubt that these symptoms may
also occur in meningitis. In fact, the latter was considered
in the differential diagnosis, and was excluded only after
the first examination of the spinal fluid, although the
pleocytosis on second examination revived the diagnosis of
a possible meningitis.

In this particular instance it was almost impossible to
make a diagnosis of intracranial tumor at any earlier
period, although early surgical intervention might have
been successful because the tumor was small and histolo-
gically benign.

SERIES CASE No. 6- P.B. - A twenty-eight-year-old
French business man was admitted to the hospital with
the history that during the last two weeks it was noted that
he had lapses of memory for his trade sales prices and
difficulty in rapid calculation. Shortly thereafter, the
patient's wife observed that he spoke to her in English, and
spoke French at his place of business. This was the reverse
of his customary speech habits. One week ago he vomited,
and on the following day he had a period of confusion. He
was found standing under a shower bath, clad in pajamas
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and bath robe, gazing vacantly about him, totally unaware
of his surroundings. The family doctor advised observa-
tion at a mental hospital for an impending psychosis. When
the patient applied to the Bellevue Psychiatric Hospital, he
presented no obvious mental symptoms and was advised to
go home. Two days later, he was unable to answer ques-
tions for a few seconds. He simply remarked that his mind
was blank. He was seen by one of us, and despite negative
physical findings was referred to the Mount Sinai Hospital
with the diagnosis of "probable tumor of the brain."
At the hospital, neurologic investigations gave negative

results. During the examination it was noted that the
patient had transient episodes in which he was entirely
unable to speak, and his mind, as he said, had "gone blank."
The examiner described these episodes as being similar to
catatonic states. When the patient was asked to write his
name, he scribbled something in French which was irrele-
vant. A few hours after admission, there developed a series
of convulsions, and he died in a status epilepticus twenty-
four hours after entering the hospital.
Autopsy revealed a ganglioglioma of the left prefrontal

lobe.
COMMENT: Obviously, the diagnosis was difficult. At

first the patient was suspected of suffering from an expand-
ing intracranial lesion, and not until convulsive seizures
appeared was the diagnosis of cerebral neoplasm con-
firmed. The chances of an earlier diagnosis in this patient
were unlikely, because the entire symptomatic period was
so short. This is another example in which the rapid
clinical course suddenly terminated fatally, and before any
therapy could be instituted.

SERIES CASE No. 7-H.B.-A fifty-year-old storekeeper
was admitted to the Neurologic Service complaining of
headache. Perfectly well until two weeks before admission,
there suddenly developed headache, and he found that he
was unable to express himself clearly. The speech difficul-
ties, transitory in character, recurred at irregular inter-
vals and became bothersome and irritating. Between
attacks he was free of symptoms. After one week the head-
aches returned and again disappeared. In the last twenty-
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four hours the pains in the head returned, this time accom-
panied by a persistent handicap in his speech. He was
unable to answer questions, to concentrate, or to do simple
arithmetical problems. He did not seem to understand
what was asked of him. His memory for recent events
became impaired. Seven hours prior to admission he com-
plained of numbness in the right arm which spread one
hour later to involve the lower extremity on the same side.
During the last twenty-four hours he became progressively
drowsy.
On admission to the hospital, the systemic examination

was essentially negative. Blood pressure 130/88. Aphasic
status revealed a mixed aphasia, predominately sensory in
character. He made vain efforts to obey complicated com-
mands. He was embarrassed and exasperated by his
aphasia, because it made him feel that he "must be a
dummy." He was restless, apprehensive, and irritable. The
neurologic status revealed a faint hemiparesis and increase
in the deep reflexes on the right side. The rest of the
examination gave negative results.

COURSE: On the day after admission there was a marked
improvement in symptoms, the only remaining physical
sign being a slight anomia. Twenty-four hours later, the
slight aphasia disappeared and the patient became practi-
cally "normal."
The clinical diagnosis was tumor of the brain, but with

the marked and rapid improvement and complete dis-
appearance of signs, it was soon changed to thrombosis of
a branch of the left middle cerebral artery, although a neo-
plasm involving the left temporal lobe was still enter-
tained. He was discharged and observed in the follow-up
clinic for three months, during which time he had no com-
plaints. Three and a half months after he left the hospital,
there developed headache and he became drowsy and de-
pressed. This lasted for two and a half days, after which
he suddenly improved and became cheerful and again free
of symptoms. On the night before admission, he felt sleepy,
and on the following morning he could not be aroused.
The patient was readmitted in a comatose state. An

emergency exploratory craniotomy was negative. Autopsy

473



474 BULLETIN of THE NEW YORK ACADEMY of MEDICINE

twenty-four hours later revealed a spongioblastoma multi-
forme involving the posterior subcortical portion of the left
temporal lobe.
COMMENT: This case illustrates the possibility of com-

plete remissions in the course of a brain tumor. A more
familiar example of remissions in symptoms is the periodic
attack of convulsive seizures and the relative freedom from
symptoms between attacks. In this series of one hundred
intracranial neoplasms, the most striking feature in the
histories was that the course was intermittent. An im-
provement or complete remission in a patient suspected to
be suffering from a tumor of the brain should not alter
the original suspicion.

SERIES CASE No. 17-F.C.-An Italian male, aged forty-
six, was admitted to the Neurologic Service with the his-
tory that for the last eight years he had suffered from pain
in the lower back, and for the last two or three years he had
had cramps in his legs. Except for the above complaints,
he had been well until four weeks before admission, when
there developed severe and persistent headache. The fol-
lowing week, there suddenly developed weakness and numb-
ness in the right upper limb. In addition, he complained of
periodic twitchings of the right hand and corner of the
mouth, associated with momentary losses of speech. Dur-
ing the week prior to admission, weakness in the right arm
became more pronounced, he had difficulty in expressing
himself, and, in the last few days, gradually became
drowsv.
On admission, the patient was apathetic. A few spon-

taneous jerky movements were noted in the left face and
upper extremity. There was slight rigidity of the neck, and
a suggestive positive Kernig sign. Despite the fact that the
patient was drowsy, irritable, and resistive to examination,
it was possible to elicit a mixed aphasia. There was a
hemihypalgesia and flaccid hemiplegia associated with
pyramidal tract signs on the right side. The optic discs
showed questionable edema. The right pupil was irregular
and greater than the left. Both reacted sluggishly to light
and well in accommodation.
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The clinical diagnosis was neoplasm of the left cerebral
hemisphere. Syphilis was suspected only because of the
pupillary signs.
A lumbar puncture showed xanthochromic fluid under

an initial pressure of 180 mm. of water. There was no
block to jugular compression. The fluid contained traces of
globulin; total protein 180 mgms. per 100 c.c.; and 7 lym-
phocytes per cu. mm. The Wassermann and Kahn reactions
of the blood were four plus; spinal fluid Wassermann one
plus; colloidal gold curve 22233321110.
With these serological tests, the diagnosis of tumor of

the brain became less certain, although it was still enter-
tained. Since there was a possibility that lues might pre-
sent such a clinical picture, the patient was subjected to
antiluetic therapy, to note whether any improvement
might take place. The ultimate intention was to operate
for a neoplasm, but the patient died suddenly, twelve days
after admission.
Autopsy revealed a glioblastosis with spongioblasto-

matosis of the left cerebral hemisphere.
COMIMENT: Clinical judgment prompted what proved to

be the correct diagnosis: cerebral neoplasm. The positive
Wassermann reactions complicated and temporarily hin-
dered the contemplated surgical intervention. Although
syphilis may simulate any disease process, it is uncommon
for a symptom-complex such as this patient presented to
be caused only by spirochetal infection. Severe headache
with well localized cerebral signs and symptoms should
always prompt the suspicion of a tumor of the brain, even
in the presence of serological evidence of lues. In this
series of one hundred cases, four patients had an unequi-
vocal history of syphilis. In two instances, the diagnosis
of brain tumor was delayed because clinical judgment was
allowed to be superseded by laboratory findings.

GROUP II
(Duration of symptoms from onset until first
admission to hospital:-over one to two months)

Except for the fact that the duration of the clinical
course in this group was longer than in Group I, the symp-
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tomiatology was practically the samne. The pathology in the
two groups differed insofar that the number of gliomas in
the second group was less than in the first, the discrepancy
being caused by tumors of the sarcoma and metastatic car-
cinoma types. The spongioblastic neoplasms here were dis-
covered later than those in Group I. The explanation for
the postponement in diagnosis in these instances may be
that diffusely infiltrating tulnors sometimes attain large
dimensions and yet produce symptoms insufficiently out-
standing to attract early attention; the tumors continue
to expand until, due possibly to a sudden increase in the
intracranial pressure, there results an increase in objec-
tive and subjective symptoms, making the diagnosis of
tumior of the brain obvious. Another reason for the delay
in diagnosis is that aphasia was less frequent here and in
subsequent groups than in Group I. (Table II and Fig. 1.)

Aphasic manifestations, even if minimal, are usually
intimidating enough for the patient to seek early medical
advice. The better trained physician, in turn, recognizes
the aphasia, and without further delay proceeds to search
for its etiology, consequently making an early diagnosis
possible. It may also be that although aphasia plays a
significant role in the early recognition of tumor, in its
absence there are other manifestations which, if distressing
enough, will rouse the prompt attention of the patient and
the physician. In the event that there is no aphasia, the
neoplasms continue to develop and become evident through
severe headaches, mental changes, motor weakness, or, at
a later date, papilledemia.*

* A higher incidence of choked disc was noted in patients with tumors
unattended by aphasia, as compared with those in whom aphasia was pres-
ent. This observation was derived from a study of 150 cases of tumors
which involved either the right or the left cerebral hemisphere. Of these, 112
patients did not present speech disturbances either in the history or at the
examinations on admission to the hospital; the remaining 38 patients did.
Among the cases without aphasia, the incidence of papilledema was 58 per
cent, whereas in cases where aphasia was manifest, the incidence was 40 per
cent.
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As in Group I, headache was again foremost among
initial complaints. In fact, the incidence of its occurrence
was even more frequent. As regards the physical signs, it
has already been mentioned that the incidence of aphasia
was declining, whereas that of papilledema was recipro-
cally on the increase. (See Fig. I.)
The following case illustrates the difficulties involved in

the diagnosis of tumor when the physical signs are meager.
The tumor was located in the right hemisphere, and since
the patient was right-handed, aphasia was not present; the
disease, therefore, was allowed to progress until choked
disc appeared.

SERIES CASE NO. 19-B.H.-A twenty-six-year-old house-
wife was admitted with the history that during the last
four and a half weeks she had experienced intermittent
attacks of severe headache. Three weeks before admission
she vomited several times, and since then had occasionally
felt drowsy.

Physical and neurologic examinations gave negative
results. The patient was suspected of having a tumor of
the brain, but no definite diagnosis could be established.
Lumbar puncture showed an initial pressure of 110 mm. of
water. An encephalogram was performed, but no air was
visualized in the ventricles. While in the hospital, she
continued to vomit and to complain of severe headaches.
Two weeks after admission, slight blurring of the disc
edges was noted, and a few days later frank papilledema
and a left facial weakness appeared. A second air study,
this time a ventriculogram, was also unsuccessful. Finally
an exploratory craniotomy revealed a microglioma involv-
ing the posterior and inferior portions of the right frontal
lobe.
COMMENT: This case illustrates the difficulty of recog-

nizing neoplasms located in the so-called "silent areas."
The patient was suspected to be suffering from tumor
because of the severity and paroxysmal nature of the head-
aches, associated with vomiting and drowsiness. There
were no localizing signs and no objective evidence of intra-
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cranial hypertension. To confirm the presence and location
of the cerebral growth, pneumioroentgenograms of the skull
were performed, but unfortunately the ventricles were not
visualized, so that operation was delayed until physical
signs appeared; i.e. choked disc and left facial weakness.
Unless the subjective symptoms are properly evaluated
and x-ray studies employed, the absence of objective signs
frequently prevented the early diagnosis of tumor of the
brain.

GROUP III
(Ditration of sym)ptoms from onset until first
admission to hospital:-over two to foitr months)

This group was composed partly of malignant neoplasms
which were recognized late in their course, and partly of
benign tumors discovered relatively "early." Included
among the malignant variety were the spongioblastoma
multiforme, the less malignant transitional cell gliomas,
and the metastatic carcinomas; among the benign or
encapsulated tumors were those of the meningioma group
(Table III.) The diagnoses in all of these instances were
hindered because the primary symptoms were not as severe
nor as manifold as in the "acute brain tumors." In the
incipient stages of the disease, either the patient hesitated
to consult the doctor or, when examined, did not exhibit
objective signs significant enough to warrant a diagnosis.
Headache, again the most common primary symptom,

was not as painful nor as frequent in occurrence as in the
former groups. (See Table II.) Despite the fact that ten
of the tumors were situated in or about the speech center
(Table I), disorders of speech were relatively uncommon.
Aphasia did appear in a few of the latter instances, but
became evident only after admission to the hospital. As
if to replace the lack of this valuable diagnostic sign, there
was a rise in the incidence of choked disc, and the major
portion of this increase, in this as well as in the next group,
was contributed by the infiltrating gliomas. (Tables II,
III; Fig. I. ) In other words, the tumors expanded until
thev became manifest either by early appearance of aphasia
or by late development of papilledema. There were other
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signs, such as defects in the visual fields, facial weakness,
and reflex changes, which, if discovered early and properly
evaluated, might have led to an earlier diagnosis. Unfor-
tunately, however, such was not the case, because most
practitioners are inexperienced in testing the perimetric
fields, in evaluating a slight difference in reflexes, or in
interpreting the significance of a poor plantar response
when testing for a Babinski sign. Some of them may ignore
the value of many essential neurologic tests and the slight
variations in physical signs which the patients may exhibit,
and concentrate chiefly upon the eye grounds to look for
papilledema. When they do not find papilledema, they dis-
regard the history and whatever physical signs there are,
and exclude the possibility of tumor of the brain in the
diagnosis of the disease.
The following case history is an illustration of a malig-

nant neoplasm not recognized until late in the course of
the disease.

SERIES CASE No. 37-R.C.-A female, aged fifteen, was
admitted with the history that nine weeks prior to admis-
sion she suffered severe headaches, vague abdominal pains,
and vomiting. A physician attributed the malady to
chronic appendicitis. Five weeks later there developed an
internal ocular squint. Despite this eye symptomn, an
appendectomy was performed on the patient because of
the persistence of the abdominal symptoms. Following the
operation, she became drowsy, continued to be nauseous,
and vomited. Three weeks before admission there developed
diplopia and fine tremor of the right hand. Two days before
admission she complained of severe headaches and dizzi-
ness, had two generalized convulsions, and became increas-
ingly stuporous.
Examination revealed an undernourished female in deep

stupor. Spontaneous twitchings in the right face were
noted. There were a spastic hemiparesis and concomitant
pyramidal tract signs on the right side, bilateral high
grade papilledema, and a stiff neck. A spinal tap showed
increased fluid pressure with 52 lymphocytes and 140
R.B.C. per cu. mm.
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An emergency right subtemporal decompression was
performed. The patient died on the day after admission
to the hospital. Necropsy disclosed a spongioblastoma in
the left thalamic region.
COMMENT: This patient had at least two definite

cerebral symptoms which should have aroused the suspi-
cion of intracranial disease: at first, attacks of severe head-
ache, and later, ocular squint-both of which are common
in the course of a tumor of the brain. The abdominal pain,
which apparently was erroneously attributed to chronic
appendicitis, may also have been due to the tumor of the
brain. Disease in the region of the basal ganglia may some-
times produce pain simulating gall bladder or appendiceal
disease. Not until other and more intense cerebral symp-
toms appeared was intracranial pathology suspected, and
by the time the patient was transferred to the Mount Sinai
Hospital it was late in the course of the illness. The diag-
nosis was delayed because too much reliance was placed on
the abdominal complaints, which in retrospect were actu-
ally of cerebral origin, whereas little or no attention was
paid to symptoms such as headache and ocular squint.

GROUP IV
(Duration of symptoms from onset until first
admission to hospital:-over four to twelve months)
Here, the initial complaints, fewer in number, were

insidious in onset and less annoying to the patient. Com-
ing to the foreground as early symptoms of intracranial
tumor, in this and in the subsequent groups, were con-
vulsive seizures. The attacks, usually in the disguise of
epileptic equivalents, were transient, infrequent, and not
sufficiently disturbing for the patient to seek immediate
medical attention.

Physicians are well aware that convulsions or their
recognized equivalents usually imply disturbed intra-
cranial function. They also know that convulsions are fre-
quently caused by tumors of the brain, and that one way
in which the latter may be excluded is by intracranial air
injections. The physician may consider encephalogram as
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an aid to diagnosis, but to urge a reluctant patient to sub-
mit to such studies is difficult for two reasons: In the first
place, a patient with a brain tumor who has as the only
symptom convulsive seizures may feel perfectly well
between attacks. He refuses to admit that he may be ill,
and shuns the suggestion that he enter the hospital, though
it be merely for observation. The doctor, on the other hand,
who does not find objective signs to verify his suspicion of
intracranial tumor, is not inclined to press the patient too
firmly, especially when the patient feels comfortable and
protests that he is "not sick." Consequently, the neoplasm
continues to expand, and only when additional manifesta-
tions appear does the problem demand solution. As pre-
viously stated, this indecision and procrastination prob-
ablv accounts for the increasing incidence of papilledema
in patients with "delayed" diagnoses.
As each group was studied, it became evident that the

longer the clinical course the more probable it was that the
tumor was benign. Eight of the neoplasms in this group
were of the meningioma variety (Table III).
The following case history is an example of how the

diagnosis of an intracranial neoplasm may be delayed when
the optic fundi reveal no papilledema.

SERIES CASE NO. 64-J.B.-A male, aged seventeen,
complained that ten months before admission he saw
double on looking to the left. The patient consulted an
optician and was told that his vision was good. To avoid
the diplopia, the patient postured his head to the right and
rotated it slightly to the left; except for this abnormality,
he felt well. Six months later, there developed severe
occipital headache and unsteadiness in gait for which he
compensated by walking on a wide base. This time he con-
sulted a physician, and was told that he had encephalitis;
he was treated for the latter, but without effect. Later he
was treated for multiple sclerosis. Not until nausea,
vomiting, and dizziness appeared, ten days before admis-
sion, was a tumor of the brain suspected.
On admission the patient complained of severe throbbing

headache, which throbbing was synchronous with his pulse
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beat. The gait was unsteady and broadbased, coordina-
tion movements were poor in the left upper and lower
extremities; there was dysdiadokokinesis on the left;
diplopia on looking to the left; marked nystagmus in all
directions; and normal optic fundi. He was somewhat
anxious, slightly overtalkative, and perhaps euphoric.
The clinical diagnosis was hemangiomatous tumor of the

left cerebellar lobe. Ventriculogram showed a marked
symmetrical internal hydrocephalus. Craniotomy revealed
a large cystic hemangio-endothelioma in the left cerebellar
hemisphere, with a mural nodule the size of an English
walnut.
COMMENT: The diagnosis was delayed because the

patient was not sufficiently inconvenienced to seek medical
aid. When he did consult a physician, the condition was
not recognized because the patient did not have papil-
ledema. The absence of papilledema was considered a
factor against the diagnosis of tumor of the posterior fossa.
It must be emphasized that choked disc is a late sign of
intracranial tumor, and that it is not necessary to await
its appearance in order to establish the correct diagnosis.
The ventriculogram in this case demonstrated that there
may be marked internal hydrocephalus due to intracranial
hypertension, without there being concomitant papil-
ledema. Because papilledema was absent in the early
course of many cases of tumor of the brain, an erroneous
diagnosis was not infrequently made; in the young individ-
ual, the most frequent erroneous diagnosis was encephali-
tis, and in the aged it was cerebral arteriosclerosis.

GROUP V
(Duration of symptoms from onset until first
admission to the hospital.-one to three years)

In this group, the early symptomatology was even more
indefinite than in the previous groups, and the course was
characterized by long remissions and chronicity. As a
primary symptom, headache was usually not intolerable
and did not recur for long intervals. Continually increas-
ing in incidence, convulsive seizures became equally as fre-
quent as headache. Six of the eight patients with supra-
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tentorial neoplasms had epilepsy or its equivalent as their
first symptom: two of them had generalized convulsions,
and the remaining four complained of cramp-like seizures
localized to one side of the body or attacks of syncope.

It was noted that in this and the next group, tumors of
the cerebellopontine angle were common. The physical
signs on admission were those expected in growths im-
plicating the eighth cranial nerve and adjacent structures,
and the tumor was therefore easily localized. Also, the
initial symptoms and subsequent prolonged course implied
a disease process referable to the hearing apparatus. Since
the symptoms and signs were persistently focal in char-
acter, one would have expected that these tumors be dis-
covered early. Such, however, was not the case; these
patients complained of tinnitus or of varying degrees of
deafness for long periods before the neoplasms were recog-
nized. Could it be due to the fact that slow-growing tumors
manifested themselves at a gradual rate? Or is it because
physicians neglected to test the vestibular and cochlear
functions ?

It is possible that had caloric stimulation and hearing
tests been performed in every case of "middle or inner ear
trouble," more cerebellopontine angle tumors would have
been discovered at an earlier period. The absence of caloric
responses in an ear which is partially deaf is highly signi-
ficant of tumor implicating the eighth cranial nerve. Even
if there be no other signs, such a patient should be
suspected of having a tumor of the cerebellopontine angle,
until proven otherwise.
Most of the neoplasms in this group were of the encapsu-

lated type, such as meningioma, neurofibroma, and non-
malignant glioma. A diagnosis of tumor of the brain may
sometimes be delayed because the presenting physical signs
are misleading. They may indicate either a diffuse involve-
ment of the nervous system or a falsely localizing patho-
logical process other than tumor. One such example is
cited below.

SERIES CASE No. 79-B.S.-A fifty-eight-year-old painter
was admitted to the neurologic service complaining of
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headaches. From the age of fifteen to twenty-nine lie
suffered periodic attacks of severe occipital headaches.
Since then he had been free of symptoms until two years
before admission when the head pains returned. These
headaches were located in the left frontal region and
recurred daily. During the past nine months he experi-
enced transient episodes of burning sensation in the right
thigh, and on several occasions cramip-like seizures in both
of the thigh and calf muscle groups. Three months before
admission there developed moderate pain in the left
shoulder which radiated to the left hand. Since then he
noticed that he was unable to differentiate objects with this
hand and that it became numb.

Except for the mild peripheral arteriosclerosis and blood
pressure of 150/100, the systemic examination was essen-
tially negative. Neurologic status revealed complete
asteriognosis and a slight disturbance in the postural sense
in the left hand. There was a positive Babinski sign on
the same side. The vibratory, two-point discrimination,
tactile, thermal, and pain sensibilities were normal.

Spinal puncture disclosed a clear, colorless fluid under
an initial pressure of 110 imm. of water. There was no block
to jugular compression. X-ray of the cervical spine showed
an advanced hypertrophic spondylitis.

Tile clinical diagnosis was "suspected brain tumor."
Under observation, the patient complained of occipital
headache which radiated to the left side of the neck.
Sneezing, coughing, straining, or a change in the body pos-
ture aggravated the head pains intensely. The sensory dis-
turbances in the left hand persisted, and in addition there
appeared defects in two-point discrimination sense and a
slight dystaxia in the left finger-to-nose test. Since the
clinical course was progressive, the suspicion of tumor of
the brain became stronger, and an encephalogram was
therefore performed. This revealed large amounts of air
in the subtentorial and cortical regions, with the greatest
collection of air over the right hemisphere, extending from
the midfrontal posteriorly to the occipital region. These
findings were interpreted as being due to a cortical
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atrophy, which was most prominent in the right parietal
lobe. The ventricular system was not visualized. This was
considered to be due to an artifact. The patient made no
improvement, and died suddenly two months later.

Necropsy disclosed a dural endothelioma the size of a
walnut located at and just above the level of the foramen
magnum and compressing the medulla oblongata and cere-
bellar lobe on the left side.
COMIMENT: Attacks of intense headache are unusual in

cerebral arteriosclerosis, and when in addition there are
physical signs pointing to a well-localized intracranial
lesion, one should almost always suspect tumor of the
brain as the cause of the cephalalgia. The encephalograms
in this case were not those usually observed in intracranial
tumor, because excessive amounts of air were observed to
be present over the cerebral cortex. The cortical atrophy,
the asteriognosis, and other physical signs, in the presence
of vascular disease suggested cerebral arteriosclerosis as
the etiology for the focal lesion in the parietal lobe, espe-
cially so when excess air was found over the right parietal
lobe by encephalogram. Certainly it precluded a neoplasm
in that region, despite the fact that clinical judgment
prompted that diagnosis. Post-mortem examination, how-
ever, proved that the localization of the lesion was errone-
ous. The physical signs in this patient were due to degen-
eration of the ascending posterior column and descending
pyramidal tracts, as shown by histological examination.
The pathology was found chiefly in the upper cervical cord
and lower brain stein, just at the level of compression by
the tumor.

As this case illustrated, it is sometimes difficult to differ-
entiate lesions of the parietal lobe from those of the upper
cervical cord. Disease of either site may yield the same
physical signs. The symptoms and signs which this patient
exhibited were of the type usually found in disease of the
cortical sensory and motor zones, and therefore were
falsely localizing. Another misleading factor was the
encephalographic interpretation of atrophy of the right
parietal lobe. These findings prevented the consideration
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of a possible lesion in the lower brain stem. In retrospect,
one may explain the encephalogram as follows: the tumor
located in the vicinity of the roof of the fourth ventricle
may have produced a ball valve effect: it allowed the fluid
to escape but prevented air from entering the ventricles.
For this reason the ventricles collapsed, and the air filling
the apparent increase in the subarachnoid and subdural
spaces left by collapsed ventricles produced a picture of
external hydrocephalus. It is possible that the right lateral
ventricle emptied more than the left, and hence when it
collapsed gave an appearance of greater cortical atrophy
on the right, or the picture may have been caused by a sub-
dural collection of air and was an artifact. At autopsy there
was no cerebral atrophy. On the contrary, the convolutions
were distended and flattened.

GRouP VI
(Ditration of symptoms from onset until first
admission to hospital.:-more than three years)

In patients who presented histories lasting over three
years, the clinical course was milder than in any preceding
group. As initial symptoms, impairment of vision and con-
vulsive seizures were foremost. It was noted that in five
of the six perichiasmal tumors the complaints consisted of
nothing more than an intermittently progressive failure in
vision for several years. Some patients visited opticians
and were fitted with glasses, and not until the eyesight
became notably worse, or headache or glandular dis-
turbances became manifest in addition to the visual dis-
turbances, was the physician consulted. This delay in seek-
ing the physician's advice was one reason why the slow-
growing pituitary tumors were not discovered until years
after the onset. By the time these patients entered the hos-
pital, all of them possessed clear-cut signs of a space-
occupying lesion in the region of the optic chiasm.
As for convulsive seizures, they were initial symptoms in

five of the seven tumors involving the cerebral hemispheres.
The reasons for delay in diagnosis in these instances were
the same as those discussed under Group V. The incidence
of headache, when compared with the former groups, was
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found to be greatly decreased. The head pains were mild
and sporadic, and usually attributed to eye strain.

Papilledema was not as common as in previous groups.
This reduction in percentage incidence may have been due
to the presence of six perichiasmal tumors in this group
which manifested optic nerve changes by atrophy rather
than by edema. If the pituitary tumors had been excluded,
the incidence of papilledema would have been raised to
seventy-two per cent. Disturbances in visual field were
common, because six of the tumors implicated the optic
chiasm. Among other prominent physical signs were those
afforded by lesions in the region of the cerebellopontine
angle, manifested chiefly by disturbances in function of the
brain stemn and cranial nerves.
When there was a history of inflammatory disease of the

brain and meninges, or if the symptoms developed directly
after a head injury, the presenting physical signs were
sometimes attributed to the old disease process, and thus
the suspicion of tumor of the brain was obscured and the
diagnosis delayed. This was especially true in cases in
which the evolution of symptoms was slow and the clinical
course seemingly showed no progression.
The following cases furnish examples in which the diag-

nosis of tumor of the brain was not made until years after
the initial onset.

SERIES CASE NO. 97-B.M.-A forty-nine-year-old house-
wife was admitted with the history of meningitis in child-
hood. On several occasions during the last ten years, she
had had twitchings in the muscles of the left side of the
neck. Three and a half months ago she had a generalized
convulsion, and on regaining consciousness she noticed a
weakness of the left side of her body which lasted two
weeks. Since then she has had several epileptiform
seizures, originating in the left foot and hand and spread-
ing rapidly to become generalized. During the same
period, momentary twitchings in the left side of her neck
and also in the muscles of the left face appeared every three
or four days.
Examination revealed a moody individual-at times

hilarious and at times melancholy. There was a left hemi-
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paresis and concomitant mild pyramidal tract signs. She
made frequent errors in identifying objects with the left
hand. A mild agraphesthesia was detected on the hemi-
paretic side. A diagnosis of brain tumor in the right fronto-
parietal lobes was made, and confirmed shortly after
admission by a craniotomy. The histology was that of a
benign glioma.
COMMENT: The history of meningitis was a misleading

factor in the interpretation of the twitchings of the neck
muscles. With the latter as the only symptom for many
years, it was easy to be careless and to attribute this COin-
plaint to old inflammation of the meninges. Convulsive
seizures occur after a meningitic process, but not too fre-
quently. Most significant was the strict localization of the
twitching, which usually implies circumscribed cerebral
pathology. In the slow-growing cerebral tumors, various
forms of epilepsy were among the most frequent initial
symptoms, and it was found that convulsions sometimes
existed for long periods before other cerebral manifesta-
tions appeared.

SERIES CASE No. 99-N.G.-A forty-two-year-old mnar-
ried man entered the hospital with the chief complaint of
failing vision. He had had numerous head traumata: In
1908 he was struck by a trolley car; in 1918 he fell twenty
feet from a United States dirigible into a swamp; and in
1920 he was "knocked unconscious by a blackjack." Two
days after the dirigible accident, sixteen years ago, he
found that the vision in his left eye was almost gone; this
an army physician ascribed to chronic alcoholism. He
drank a pint of "hard liquor" a day, and in 1924 he was in
the Bellevue Hospital alcoholic ward. While there, lie had
a generalized convulsion. This also was attributed to
chronic alcoholism. Except for the defective vision in the
left eye, he was well and continued to work at odd jobs.
Four months ago the sight in the right eye began to fail.
This became progressively worse until finally he consulted
a physician.
Examination revealed a moderately obese male who

appeared euphoric. The general physical examination was
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negative. Neurologic examination showed: slightly broad-
based gait; bilateral pyramidal tract signs; the left knee
jerk slightly greater than the right; and a slight tremor of
the outstretched hands. There was bilateral optic atrophy.
The left eye was amaurotic, and vision in the right eve was
20/40, with the visual field showing a generalized contrac-
tion and a great tendency to temporal hemianopsia. The
pupillary reactions in the left eye were those expected in
a non-functioning optic nerve; in the right eye the
responses were normal. The left naso-labial fold was less
prominent than the right.

The clinical diagnosis was suprasellar tumor.

Roentgenogram of the skull showed a slightly enlarged
sella turcica, and encephalogram revealed a moderate
internal hydrocephalus with defects in the left anterior
horn and in the third cerebral ventricle. No definite con-
clusions could be drawn from these observations. The pa-
tient felt well and had no complaints except for impaired
vision. A ventriculogram performed a week later revealed
no new information. Since the patient hesitated to give
consent for an exploratory craniotomy, he was placed on
non-specific foreign protein therapy as a temporary and
empirical measure. A half hour after he received an intra-
venous injection of typhoid vaccine there developed severe
headache and he complained that his eyesight became
worse. A few hours later the visual acuity became reduced
to 20/200. This "reaction" gradually disappeared and
within four hours he was the same as on admission. The
typhoid injections were repeated and the same effects
obtained. Apparently there was a definite relation between
the typhoid inoculation and the subsequent prolonged
reduction in the visual acuity.

Finally the patient was subjected to a right transfrontal
craniotomy, and a tumor the size of a walnut was removed
from the suprachiasmal region. The patient reacted poorly
and died twenty-four hours later. An autopsy revealed that
only a small part of the growth had been excised. There
was a large cholesteatoma, "pearly tumor," which in-
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filtrated the entire base of the brain and extended upward
into both of the temporal and frontal lobes.
COMMENT: With the complicated history of numerous

head injuries and of alcohol addiction, it was difficult for
anyone to suspect a brain tumor in the early course of the
disease. Furthermore, the patient was apparently com-
fortable and did not seek medical aid for years-until his
"other eye went bad." It is well known that in an individ-
ual who is addicted to alcohol, convulsions are not uncom-
mon, but optic atrophy is rare. The presence of optic
atrophy should have prompted the consideration of an
etiology other than alcohol. Brain tumor, syphilis, and
multiple sclerosis are the intracranial conditions which
most frequently produce atrophy of the optic nerve, and
these certainly should be considered despite a history of
other possible etiological factors, e.g. alcohol or head
trauma. Once a brain tumor is suspected, any other etiology
should be excluded by all diagnostic measures available. In
this way it will be possible to make an earlier diagnosis in
many instances.

SERIES CASE NO. 100-A.C.-A forty-two-year-old house-
wife was admitted to the hospital with the following his-
tory: At twenty-three years of age there developed fre-
quent attacks of dizziness, giddiness, nausea, and fainting.
Periodically she also complained of mild headaches. The
spells were attributed to a head injury which she had
sustained thirteen years previously. At the age of thirty-
two she was subjected to a left temporo-occipital decom-
pression (?). She improved, and for the next eight years
was symptom-free. Two years ago the fainting spells re-
curred. Six weeks ago, vision became impaired. Three
weeks ago she had a generalized convulsion.
Examination revealed bilateral papilledema with hemor-

rhages, generalized hyperreflexia, and a positive Babinski
sign on the left. X-ray showed an old "trephine opening"
in the left parietal bone.

COURSE: An encephalogram was unsuccessful. Several
days later the patient became stuporous, and an emergency
subtemporal decompression was performed. The result was
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a remarkable improvement with almost complete recession
of the papilledema.

She was discharged as improved, and was in good health
for the next ten months, when there developed a sudden
attack of unconsciousness followed by a transitory right
hemiparesis. Examination on the second admission
revealed papilledema of 11/2 D. in each eye, and a positive
Babinski on the left and occasionally on the right. Smell
was impaired bilaterally. Under observation, she had a
generalized convulsion. An encephalogram this time
revealed normal ventricular and subarachnoid systems.
Since the suspected tumor could not be definitely demon-
strated, the patient was discharged to the follow-up clinic.
There she was observed for two years. She continued to
have convulsive seizures every three months, and they usu-
ally occurred after a quarrel with her husband. There was
no change in her condition except that during the last year
there was noted a progressive impairment of memory.

When she was admitted a third time, the only objective
signs were a slight blurring of the right optic disc margin
and impairment bilaterally of the sense of smell, as on
previous examinations. A third encephalogram showed a
questionable shift of ventricular system to the left. More
significant at this time wag the visualization of a shadow
interpreted as a calcification in the right subfrontal region.
Based upon the latter finding, the right frontal lobe was
explored and a hemangiomatous tumor involving two-
thirds of the prefrontal lobe was excised.

COMMENT: This and many of the previous cases illus-
trate the perplexities encountered in the diagnosis of
tumor of the brain. It was difficult to understand the exis-
tence of choked discs in the presence of a normal ventricu-
lar and subarachnoid system. Despite the fact that the
patient had had bilateral subtemporal decompressions,
changes in the ventricular system, especially anteriorly,
must have occurred since papilledema existed. From this
example, it is evident that normal encephalograms may be
found during the symptomatic period of tumor of the
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brain.* Such observations may be expected usually early in
the clinical course. Since, at the present time, more cases
of tumor of the brain are suspected earlier in their course,
and since more aerograms are used in the study of intra-
cranial disease in general, it is probable that more examples
of normal encephalograms in the presence of verified ex-
panding intracranial lesions will be noted. In such
instances the diagnosis of tumor of the brain will depend
upon clinical judgment.

In this case, the excessively long remissions in symp-
toms, the absence of headache, the paucity of physical
signs, and the negative air studies, all tended to preclude
an expanding intracranial lesion, although clinical judg-
mient prompted what proved to be the correct diagnosis.
The slow, protracted, and intermittent course was due
more likely to the hemangiomatous nature of the growth.
The absence of physical signs may be explained by the fact
that the tumor was located in one of the "silent" areas, the
right prefrontal lobe.

GENERAL COMMENT
The symptoinatology of any type of intracranial tumor

is extremely variable. Cerebral manifestations, ultimately
present in most instances, vacillate in every case, espe-
cially in the incipient stages. of the disease. The well-
defined and clear-cut syndromes of brain tumor, as ex-
pounded in text books, are descriptions of symptoms and
signs found usually in the advanced stages of the disease,
when the cardinal signs of an expanding intracranial
lesion are obvious and the diagnosis is simple.
The further back the clinical history is considered, the

more difficult becomes the task of evaluating symptoms,
particularly if there be an isolated complaint which may
be common to many diseases. The difficulty becomes more
pronounced when there is a lack of objective signs. Hence,
the general practitioner who sees a large cross section of

* In this series of 500 patients with verified tumor of the brain, there
were five cases in which the pneumoroentgenogram was reported to be
normal, and yet, despite negative results, exploratory craniotomy in each
case revealed a tumor.
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clinical material is not to be blamed if he overlooks the
presence of a brain tumor. If, indeed, he suspected the
existence of one, he is to be congratulated, because early in
the clinical course the consultant may be just as puzzled as
the referring doctor.
From perusing the tables, it can be gathered that when

the manifestations of tumor, of the brain are mild and
develop slowly, the chances are that the tumor will be
histologically benign. As a corollary, it may be repeated
that when symptoms are moderate, the diagnosis is dif-
ficult, and consequently the symptomatic period will be
prolonged. Therefore, in order to shorten this period, it is
necessary to reduce the difficulties involved in the detec-
tion of the disease. This can be accomplished partly by
more detailed and frequent studies of the early course of
tumors classified in the last three groups. And such labors
will not be in vain, for not only will they improve the
clinical acumen of the physician but, better still, thera-
peutic results will be more encouraging, since these tumors
are usually of the benign encapsulated variety and do not
tend to recur.
To give a detailed analysis of brain tumor, symptom by

symptom, would mean to encumber this communication
with a mass of approximate figures. Therefore, mention
will be made of only a few of the more common primary
manifestations. In all groups, the most frequent initial
complaint was headache, and certainly from this observa-
tion it may be considered as an early rather than a late
symptom. The headaches of brain tumor are subject to
many confusing variations, and no rule can be laid down
to make them characteristic. When headache is the only
complaint, and unaccompanied by other manifestations or
physical signs, it is indistinguishable from the role it
plays as a primary symptom of other diseases. Therefore
some of these patients were treated for sinus disease, for
refractive errors in vision, or for "constipation," until a
new sign or symptom called the doctor's attention to the
fact that the underlying process was intracranial.
Whereas headache may be a symptom of disease else-

where than in the central nervous system, convulsions as
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a rule are due to disturbance in intracranial function. A
frequent cause of convulsions is cerebral neoplasm. Be-
cause these seizures occur chiefly in patients with supra-
tentorial tumors,* they have some localizing value, and
when they are Jacksonian in type the lesion may be fur-
ther localized to the region of the motor cortex.**

Other symptoms which have even more localizing signi-
ficance are: unilateral tinnitus, impairment of hearing, of
vision, of speech, of motor power, and of sensibility. Of
these, only aphasia, motor weakness, and diminished sensa-
tion were found to be primary symptoms in cases with
short histories. This does not necessarily imply that these
symptoms were responsible for an earlier diagnosis. It
may have been due to the fact that they occurred in rapidly
growing neoplasms, in which other symptoms such as
severe headache appeared almost simultaneously, and to-
gether these symptoms forced the patient to seek medical
aid earlier than the individual who was suffering with a
slow-growing neoplasm. In other words, it was the nature
and rate of growth of the tumor, with proportional symp-
tomatic expression, and not the focal value of the initial
complaint, which led to an early discovery of the disease.
On the other hand, when either tinnitus or blurred

vision was an initial symptom, the duration of the disease
was found to be prolonged, because the organism had suf-
ficient time to accommodate to the changes produced by such
slow-growing space-occupying lesions as acoustic neuro-
mas or pituitary tumors. In these instances the patient did

* Convulsive seizures or their equivalents were found to be present during
the course of the disease in more than one third of 380 patients with tumor
located above the tentorium. In a series of 120 patients with tumor located
beneath the tentorium, 16 individuals showed some form of epilepsy. Of
these, 7 had Jacksonian epilepsy, and in 2 patients the Jacksonian convul-
sions were initial symptoms and therefore were falsely localizing and mis-
leading in the diagnosis of location of tumor.

** While epilepsy or its equivalent is important as an attention-calling
symptom and theoretically would be expected to help toward an early
diagnosis, such was not the case. It was noted that as a primary symptom,
convulsions were common among the late, rather than among the earlv,
recognized tumors. (See Table II and Fig. 1.)
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not appear ill, the symptoms were mild, and often the phy-
sician was either not impressed with the objective signs, or
they were overlooked. The great errors sometimes com-
mitted in these cases were: neglect to examine fundi, to
plot visual fields, or to test the vestibular or cochlear func-
tions. The difficulties encountered when these examinations
were made, were in the evaluation of mild disturbance in
function, as for instance in the interpretation of early optic
atrophy or impaired caloric responses. Undoubtedly these
errors may be remedied by more frequent fundus and vesti-
bular examinations. In this fashion the doctor will have a
more lasting impression of what the normal is like, and
thereby help to improve his clinical sense. If the prac-
titioner is too busy for such detailed investigation, or if he
is not sufficiently experienced to evaluate ophthalmoscopic
or other observations, he should consult the specialist and
demand of him a thorough examination of the eye and ear
functions of the referred patient.

Mental changes occur sooner or later in the course of
most patients with tumors located above the tentorium,
and less frequently in patients with tumors located below
the tentorium. As initial symptoms, mental changes were
found more commonly in patients with supratentorial
tumor whose histories were of brief duration and were usu-
ally to be associated with other symptoms. Mental
changes, when unaccompanied by physical signs other than
those of intracranial hypertension, had localizing value
insofar that they were more apt to be found in patients
with tumor above rather than below the tentorium. This
was especially true in those cases in which mental dis-
turbances were primary manifestations.
As an initial symptom of brain tumor, vomiting was

found to be uncommon. It usually occurred in advanced
stages of the disease and was a frequent late symptom.
When vomiting was persistent, wasting and loss of weight
appeared as sequellae.
The symptoms during the course of a tumor of the brain

are described in many text books as being progressive in
character. In this study, such was frequently not the case;
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the course was found to be characterized often by long
remissions, during which period the patient was some-
times free of all subjective and objective manifestations.
Complete regressions of hemiplegias, papilledema, aphasia,
or other objective signs were observed in many patients of
this series. In some instances, the clinical course was
similar to that of cerebral thrombosis or of encephalitis,
where improvement in symptoms is the rule. During the
stage of improvement in a patient with tumor of the brain,
the physician may be disinclined to regard the case as that
of intracranial tunior, and label the disease as "vascular"
or "inflammatory" simply because the patient recovered
from his attack of cerebral symptoms. It must be reempha-
sized that remissions in symptoms in patients with tumor
of the brain are common, and therefore, when an improve-
ment in signs or symptoms does occur in the course of the
disease, it should not be argued that because of the im-
provemnent the diagnosis of tumor is not likely.
A majority of the patients had at least one or more phy-

sical signs when admitted to the hospital, and in many
cases the signs were adequate for localization. In those in
which the tumor could not be localized, aerogramns were of
great aid. When physical signs were lacking, the diagnosis
was invariably postponed until pneumoroentgenogram
proved the existence of a tumor.

There is no point in discussing the characteristics of
every abnormality noted in the examination made on
admission to the hospital. The only textbook objective
manifestation of tumor of the brain which needs special
comment here is choked disc. All of the patients but one
had eye ground examinations. Forty-eight per cent of
them showed papilledema of different intensities: some,
early swelling; others, advanced choking with secondary
optic atrophy. The incidence among twenty-three patients
with infratentorial tumor was fifty-six per cent, and among
seventy-seven patients with supratentorial tumior it was
forty-five per cent. These figures illustrate that the in-
cidence of 1)apilledema in tumor of the brain is not as
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common as it once was thought to be.* From the fore-
going, it is evident that papilledema is not a necessary
criterion for a diagnosis of brain tumor. The decreased
percentage in papilledema is probably the result of earlier
clinical diagnoses. Undoubtedly, the more frequent use of
aerograms decreased the duration of the clinical course in
many suspected cases. Our conception of the symptoms of
tumor of the brain must be changed from the classical
descriptions, where the emphasized symptoms are those
found in advanced cases. When more tumors of the brain
will be discovered sooner, naturally their symptomi-com-
plexes will change; the syndromes will be descriptions of
the disease at a period earlier than they have been
described. In this way, the physician will train himself
to make still earlier diagnoses. Aerographic study will
require most delicate interpretation; indeed, the encephalo-
gram may even appear normal, and in spite of the negative
pneumoroentgenograms of the skull, the keener clinical
sense will espy the presence of an intracranial tumor.

It will be seen from this study that there is no classical
syndrome of tumor of the brain. There is no one symptom
upon which stress can be laid in making the diagnosis. The
diagnosis depends entirely upon the physician's ability to
weigh the severity and nature of the symptoms in each
individual case, upon his keenness in detecting objective
signs-no matter how slight, and to appreciate their in-
portance in connection with the subjective complaints of
the patient. If a diagnosis cannot be made, there then must
follow a period of careful observation and the use of phy-
sical methods, such as encephalography, to either sub-
stantiate or disprove the presence of tumor. It may also
happen that even these laboratory methods may give nega-
tive results, and despite this the progress of symptoms both
subjective and objective may lead to the diagnosis of a
cerebral neoplasm, and warrant surgical interference at

* In support of this statement, a study of a series of 500 verified tumors
of the brain revealed that the percentage of choked discs among all types
of intracranial tumor decreased each year from 1915 to 1935, and that the
greatest decrease occurred in the last three years.
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an early stage. In other words, the diagnosis of a cerebral
neoplasm depends even today upon the ART OF MEDICINE,
assisted by whatever laboratory procedures are available.

SUMMARY
A review of the initial symptoms and early course of the

last one hundred of a series of five hundred patients with
tumor of the brain revealed the following:

1. Headache, mental changes, and disturbances in
mental speech (aphasia) were the most frequent primary
symptoms in patients with rapidly-growing tumors; these
symptoms were severe and disabling, attracting the early
attention of the patient and the doctor and therefore pre-
disposed to the recognition of the disease shortly after its
onset.

2. Convulsions and visual disturbances were the most
frequent primary symptoms in patients with slow-growing
tumor; these symptoms were usually mild, transitory in
character, and unaccompanied by other symptoms, and
hence the tumors in these instances were not discovered
till late.

3. The course of the disease was frequently character-
ized by partial or complete remissions in subjective as well
as objective symptoms.

4. Papilledema was found to be present in forty-eight of
the last one hundred patients studied: in thirty-five of the
seventy-seven patients with supratentorial tumor, and in
thirteen of the twenty-three patients with infratentorial
tumor.

5. The incidence of occurrence of papilledema was found
to be high among patients with clinical histories of rela-
tively long duration, and low among the cases with brief
duration, because in many of the latter the tumors were
recognized before papilledema appeared.

6. There was a progressive decrease in the percentage of
incidence of papilledema among patients with verified
intracranial tumor admitted each year from 1915 to 1935;
the greatest decrease occurred in most recent years. This
observation may be explained by a wider and more frequent
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use of pneumoroentgenograms, leading to an earlier diag-
nosis of tumor of the brain in general-before the appear-
ance of choked disc.

7. The more frequent recognition of tumor of the brain
earlier in its course will change the older text book descrip-
tions of symptom-complexes observed late in the course of
the disease to the newer descriptions of syndromes observed
earlier in the disease.

8. Normal encephalogram during the course of a tumor,
later verified by operation or necropsy, was found in five
Instances.

9. Several case histories were cited to illustrate the vari-
ous problems encountered in the early diagnosis of tumor
of the brain. The correct diagnosis in most instances de-
pended upon clinical judgment, aided by whatever labora-
tory procedures available.


